DISCUSSION ON THE AETIOLOGY OF MENTAL DEFECT [Abridged]
Dr. Brian H. Kirman (London) :
Some Social Considerations There are two main groups of factors in the genesis of mental defect: (1) Agents producing imperfect development of, or gross damage to, the brain, e.g. factors causing hydrocephalus, and events at delivery resulting in birth injury.
(2) Unfavourable circumstances leading to a failure to realize potential mental capacity, i.e. an adverse material and cultural environment in childhood.
Both groups of factors are important in each individual. Consider the case of a boy with meningovascular syphilis, which left him hemiplegic and mentally retarded: he was sent to hospital not only because of his retardation, but also because he was illegitimate and homeless. Early residence in an institution interferes with verbal development and other accomplishments. At 11 years, his Wechsler I.Q. was 57 with a performance achievement of 75, the latter being equivalent to a mental age of 8 years. However, his reading age, on Burt's recognition test, was 4-6 years, and his arithmetic level was 61 years on the Southend mechanical test. Though the boy's brain was damaged by the disease process, the unfavourable environment increased the backwardness.
In cases with severe defect, gross brain pathology is the rule and the prime reason for the mental defect. In a large post-mortem series (Crome, 1954) the overwhelming majority of brains showed obvious abnormality. In the educationally subnormal or feebleminded, on the other hand, upbringing and social factors are of greater etiological importance. Thus, a child with severe kernicterus, resulting in crippling athetosis and marked deafness, will progress little even in an optimum environment. If, however, the child is only doubtfully defective, a suitable environment may tip the balance favourably.
Educational opportunity.-Even above imbecile level many patients show gross organic brain pathology. An example ) is a young man, who has done well at special school (Cowie and Brandon, 1958) , with normal intelligence despite phenylketonuria. However, the intellectual level and social attainment of subnormal individuals is a function of the circumstances of their upbringing. It is difficult to separate individual factors from the general social and cultural environment, but it is possible to deal with particular aspects.
Simple lack of educational opportunity is a handicap in homeless or institutionalized children. Much depends on the institution, but such findings are common. Mrs. Beatrice Fliess-Hermelin (Kirman, 1958) showed that children discharged to special schools improved in educational attainments, while those remaining in hospital did not. Lyle (1959) found that children attending occupation centres in hospital are more retarded than those attending daily from home. It may be objected that there is a distinction between mental deficiency and Proceedings of the Royal Society of Medicine educational retardation. In practice, any such distinction is nebulous. Educational retardation is part of, and aggravates, mental defect.
Uneven mental development.-The unreliability of predictions based on mental assessment of young children in general is shown in Table I (Jones, 1954, modified) . Education, 1949) . It may be contended that this depends on genetic factors but the alternative hypothesis of the effect of reduced opportunity in a large -family is attractive. We cannot make a contribution on this topic as our patients are young, their sibships incomplete and controls difficult to arrange. showed that parental fertility in his series was maximal at an I.Q. range of 80-90. The number of siblings in the Colchester Survey, however, was not greater for the feebleminded (3 7) than for idiots and imbeciles (3 9) (Penrose, 1954) . Penrose states that the figures in the Colchester Survey are in excess of those in the general population (deaths in infancy are taken into account). In many of our patients admission to hospital and ascertainment as defective has been precipitated by the needs of the siblings and housing problems.
Adequacy of home.-Burt (1955) established that educational backwardness as defined by him was much commoner in the poorer boroughs of London. Penrose showed that the homes of feebleminded patients were subnormal, compared with a normal distribution for the homes of low-grade patients. An adverse early environment was a factor in 44 children admitted to the Fountain Hospital Group as mentally defective and subsequently discharged as educable (Craib and Woodward, 1958) . This also applies to the period of adolescence, at which time dullards with inadequate homes are most liable to be dealt with as mental defectives.
The Clarkes (Clarke, 1957; Clarke et al., 1958) showed that the environment influences the way in which dullards are dealt with in society, and that intelligence itself in dull adolescents may change considerably. Those with an adverse background gained more on standard intelligence tests. These increases were not artifacts and occurred at an age when such growth is thought normally to have ceased.
There is an undue proportion of illegitimacy among institutionalized mental defectives (Hilliard and Kirman, 1957) , 7-1 % for a series of 350 defectives, compared with 5 4 % for maternities in the general population in the South-Eastern area. The real discrepancy is probably greater because of the differential stillbirth and infant mortality rates. Illegitimacy has an adverse effect beginning before birth and continuing into adult life. It is likely to predispose to classification as mentally defective during the pre-school period, when the homeless borderline child may be classed as ineducable, and the school-leaving period, when the child from a residential school may be thought to need institutional care. Homeless dullards brought before the courts are more likely to be dealt with as mental defectives. Craib and Woodward (1958) found that 11 of 42 children suitable for trial at school were illegitimate, a much higher rate than for the whole hospital. Of 9 children in the series who were subsequently again excluded from school, 5 were illegitimate.
Hereditary factors. -Brandon (1957) found the average I.Q. of 108 children born to mentally defective women to be of the order of 91. Only 4 children scored below I.Q. 65, despite 80% of the children being illegitimate. The mothers in Brandon's study were not gross defectives, their I.Q.s averaging 73-5. But they are a fairly typical sample of mentally defective parents, showing that most children of defectives are normal. Those children who were brought up by their own parents did better than those who were not.
The considerations mentioned emphasize the fluidity of mental development and its susceptibility to environmental influence. Important adverse factors which may tip the balance in favour of mental deficiency in the borderline group are early segregation and an inadequate home with poor social circumstances.
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Some Pathological Factors1 The following account of some of the pathological conditions operative in mental defect is based on a survey of 1,900 patients admitted to the Fountain Hospital Group in the past twelve years. Seven-eighths of these are idiot or imbecile (low-grade) children, the remaining eighth being mainly adults in the feebleminded (high-grade) range. Females predominate slightly.
In a group like this, composed largely of lowgrade patients, physical signs indicative of brain lesions are common. For example, 668 of the 1,900 patients (35%) had one or more of the following 4 findings (% incidence in brackets): epilepsy observed after admission to the Fountain Hospital (21 %), cerebral palsy (19 %), microcephaly (8 %), and hydrocephalus (4%). Despite the frequency of such physical signs, and the fact that the vast majority of brains of lowgrade defectives show gross abnormalities at post-mortem, oetiological factors and distinct syndromes are only established in a small proportion of cases. Table I shows those found among the present 1,900 patients.
A brief commentary on the data presented in Table I follows: Mongolism, by far the commonest single syndrome noted in patients admitted to the Fountain Hospital Group, has a relatively high incidence (13 1 %) in this series because of the predominance of young low-grade patients. It is, however, not uncommon in the general population. An estimated figure, for all ages, is almost 1 in 3,000 (Penrose, 1949) . The incidence may now be higher, for respiratory and other infections to which cases of mongolism are prone, and which carried a considerable mortality, generally respond well to antibiotics.
Despite many established facts, the cause of mongolism remains an enigma. A recent finding of great potential importance is that mongolism appears to be associated with the presence of an extra chromosome (Jacobs et al., 1959) .
1This material constitutes part of a paper awarded a prize in the South-West Metropolitan Regional Hospital Board's 1958 competition for research reports. , no more than 8 of the 1,280 cases (0 6%) appeared to owe their defect to meningitis. The incidence in this series is at least 1 8%. This difference may partly be due to differences in the sample of patients under review, but part is probably due to a greater survival rate from meningitis following the introduction of antibiotics. This has resulted in an overall increase of survivors with persisting mental and physical morbidity. It is notable in this connexion that, of the 34 cases where meningitis was a likely or certain cause of the mental defect, 17 were instances of tuberculous meningitis, a disease which was practically always fatal before the advent of chemotherapy. Six others were due to the meningococcus, 5 to the pneumococcus, 2 to H. influenzwe and 1 to B. pyocyaneus. The remaining 3 were acute purulent meningitides in which the causal organisms were not isolated.
Phenylketonuria. -Compared to only 2 instances of the disease recorded in the Colchester survey, phenylketonuria is relatively common in this series. Jervis (1952) , from America, quoted 0 5 to 1-0% for the incidence of phenylketonuria among idiots.
One of our cases had an I.Q. ranging from 76 to 97 on different tests . This is unusual, most phenylketonurics being low-grade defectives.
Detection of the heterozygous carriers of the disease (Hsia et al., 1956 ) and low phenylalanine diets (Woolf et al., 1958) respectively hold out hopes of prevention and effective treatment.
Kernicterus.-Of the present 21 cases, 18 were due to rhesus factor incompatibility, 1 was attributed to prematurity and 2 were of obscure origin. Besides such serious consequences of haemolytic disease as noted here, slight impairment in average intelligence has been reported in children who had apparently recovered from erythroblastosis foetalis without evident motor disability (Gerver and Day, 1950). Tuberous sclerosis, Sturge-Weber syndrome and neurofibromatosis may be considered together for, though -each is generally distinct, some overlap between them sometimes occurs. The extent and degree of cerebral involvement varies considerably, so that all ranges of mental impairment are noted. In some cases mentality is normal.
Encephalitis.-Two of the present cases were associated with measles and 1 each with chickenpox, whooping cough and vaccination. A sixth was thought to have encephalitis lethargica. In none of these was the diagnosis certain. 6 of the YI Fal Society of Medicine 28 remaining cases were considered by Bourne (1955) to be examples of epileptic dementia rather than encephalitis. These comments perhaps reflect the difficulty of establishing encephalitis as a cause of mental defect.
Maternal rubella early in pregnancy is now a well-established cause of mental defect in the offspring of mothers thus infected. 8 of the cases in the present series have been analysed and discussed elsewhere (Kirman, 1955) .
Congenital syphilis.-With the decline in the incidence of syphilis in this country (Rep. Minist. Health, Lond., 1957) , mental defect from this cause is becoming increasingly rare. In the Colchester survey, congenital syphilis was ten times more frequent than in this series-40 % as opposed to 0 4 % here.
Cerebral lipoidosis.-Of the 8 cases, 5 were instances of Hurler's disease (gargoylism), 1 had cerebromacular degeneration and 2 were unclassified. The diagnosis was uncertain in one of the unclassified cases. These conditions are usually regarded as recessively transmitted.
Cretinism.-Compared to the low incidence in this series, cretinism was diagnosed in 16 cases (1 -25 %) in the Colchester survey. The decline in the proportion of cases of amentia due to cretinism has been attributed to the beneficial results of treatment (Tredgold and Soddy, 1956) .
However, some reduction in thyroid activity is not uncommon in mental defectives (Kirman, 1957) .
Postnatal head injury is probably a rare cause of severe mental defect because brain injury sufficient to produce such serious consequences is frequently fatal. Less gross forms of posttraumatic intellectual impairment are commoner and more difficult to assess.
Infantile gastroenteritis. - Crome (1952) , describing the findings in one of the present cases, suggested that prolonged dehydration is likely to have led to hfimoconcentration and stagnation of the circulation, and that the resulting anoxia may have been the leading cause in the production of the severe mental and physical handicaps. -3 other cases in this series may have had a like pathogenesis.
Other diagnoses in single cases (see Table I) were of probable oetiological significance in four cases and of possible significance in another four.
The above causes and syndromes account for Follow-up is important in the study of old age mental disorders because, among other things, it throws light on the problems of classification, and the part played by organic cerebral disease. Affective and paranoid psychoses of late onset have a far better prognosis, over a two-year period at least, than senile or arteriosclerotic dementia, and are probably distinct entities (Roth, 1955) . But later on in the course of "functional" psychoses signs of cerebral degeneration might still appear, and lead to premature death. I have thought it worth while, therefore, to present in brief a few results of a follow-up that is almost complete in two senses, since not only were all patients traced, but at the end of the investigation only 17 out of 236 were still alive. After a minimal interval of nineteen years the subsequent fate of these few survivors can hardly be relevant to the xtiology of the original psychosis.
Secondly, a family investigation was made. Genetical studies in involutional and old age mental disorders have produced conflicting results. Schizophrenia has been found among the relatives by some authors (Kallman, 1953) , but not by others (Stenstedt, 1959) ; and whether the depressive forms are mainly endogenous or exogenous is uncertain. Clinical data are not always given. It seemed possible, therefore, that a genetical study closely related to clinical findings might succeed in clarifying some of the problems. Here I shall allude to personality, and to the frequency of certain exogenous factors, including physical illness.
The material was gathered at the Psychiatric 'Work done during the tenure of a Leverhulme Fellowship, Mental Health Research Fund, and carried out at the Psychiatric Clinic, Karolinska Hospital, Stockholm (Head, Professor T. Sjogren).
